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PROBLEM TO BE SOLVED: To provide 
proper design values for the color separating 
phase grating which has a staircase-shaped 
cross section and to provide the projection 
type image display device using it, the lens, 
and the optical information recording and 
reproducing device. SOLUTION: On the 
surface of a material which transmits Bght of 
three wavelengths &lambda 1 . &lambda 2 , 
and &lamlxia 3 . staircase shapes consisting 
of (m) stages are provided periodically and the 
level difference (d) of the steps and the height 
(t) of all the stapes satisfy 0.95<d(n1 - 
1)/&laml5da 1 <1.05, 0.9<(m*'1)t(n2 -1) 
&lamt>da 2 m-(m+1)<1.1, 0.9<(m+1)t{n3 - 
1)/&lambda 3 m-(m-1)<1.1. and &lambda 2 
>&iambda 1 <&lami3da 3 , where n1 , n2 and 
n3 are the refractive indexes of the material to 
the wavelengths Aiambda 1 , &lambda 2 , and 
&lambda 3 . 
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iuyxmacrt-uizmih^iii.z^'o. m^izmtx 
Mmmkmzmnmi>^HL^-^?>zkii(X'^&. z 
iiizxy). mmmmmi^ yxm^-ti zbini 
xth. ^.Tiz^mmmmi^mmmmmt 
I. 

[0078] 

immm7 ] 01 siz^ismmmcommim^^yxm 
^mmmwrnx-TTct, z(^uyX(ommkw^imi9 
fc^-f. u yxm^m. 1 9 3 ifmu 1 9 1 t9^m 

1 9 2i:<?)2o0^1Sl:^J-Sil$^LTV^4. (^iSSl 9 1 
JSf jrhSatl 9 2»c«Sj(SM^rPgS«BfaB*>^.'5r& 

f&«*5j^)S$tirv^§. iii9(cfc(t5i!gs«ai^j-cog 

H-^'?5p<-:?d. tRX/m.m\t-m<r>i,ofiZWiM.L 
fz, 

[0079] d=l. 265 um 
t = 5. 058 um 
m = 4 

A,. A,, ni. n,{iS9fc:S^-rJ:3k:i5«L, 

[0080] 
[^9] 
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ttfi (am) 


m ^ ^ 


I 1 


6 5 0 


n 1 


1. 5 14 0 5 3 


A. 


8 0 0 


Hi 


1. 5 10 3 16 



[0081] ZC^t^m^e 5 Onm&r/8 0 0nmiZ [0082] 

ammmmt-mffix o t^ro^t. [*i o i 



^§k (nm) 


(el ^ « (9£) 




-1* 




6 5 0 


10 0 


0 




8 0 0 


1, 3 


8 7.2 



[00831 Z<7)UyXI,Zik^6 5 0 nmOW3t*«A 

tS. ft:S80 0nm<Wf***AltLfe^^. 
Pi'Xrtiggpi 9 H^AItL^cit^li-C-cOiSiSiaL. 
?ma51 9 2CAItL^3teS(illlf»f#ffl2rgttTI6HJrr 

(00841 

[**fiM81 H2 0»cBrffiO^I?5'^^tW>'X{i:. 
mmmtzib(nmmil<r> (Sl 9) fcL^:i*o.T 
\y yXffiitcj^fS L7t t O-ej) i> . »:RJi A 1 = 6 5 0 
nm, A2 = 7 80nmi:L!'i. L<nuyX\,i^ 
5 0 n inW3KtC*f LT«:gaS?ttVyXi: LT^^M-fr 
■f s «^8 0 0 n m(7)3eiC*tLTfi[I]JJff^ffi(Cj: SS:^ 

i^<n U VXti, 8 0 0 n mcyMz^ LT«lfflU yXfOf^ 

!tuvXfJ>s. *)t/u-:^x^*co*^2 0 3{ira 
m.tfi 0 . 6 1'* S J: 0 tciSS «:gSJI?tt»=!ff 
«L?tSP^<7)^P 2 0 1 {i8 0 0 nni<?D3tt«f Sran 

0 . 4 5 C^r I. J: 3 tcSS L;t . 
[00851 :Lff)\y>XI,Z& 0 0 nm<7)^XfttLt:m 

m^i^yxbtxmth, ^m^, rtm2oit 

-fcofiJiPSOTSfttitefta. vyx 

^m>kzm\.t:.±'tnmm'm^%^xh'Bt. 
m.zi.h'fy^-iixb nmm^-s.^hx 

[00861 i^xkmfMif^x 0 ^mztminiE^ii 



tcj:0. Tt<nvyX<rim\'mibW'Jih%2<m3:X\^ 
:^X$:<SOTL^«^fcfl4fS«ffliRllotlEfc. laP 

[00871 (meconjees) CD (ayA^'hT-( 

fcDVD (r^i^'^yyUb'T'sJ-f -fX^) m^-fii 

T'fX^eDJf;'^. TfeiHeo^*. at/^i^yXcTj^PSt 
tm^X\i.W£'>X^^h> -5^0, CDti:T<;?.i7ff*{ 
1. 2mm, 3tS<0«^*«78 0nm, mSCJ&^O. 4 
5-CJ>-60lCttL, DVD{iT-fX^'Ji*<0. 6mm, 
5taScoai[;R*<6 5 0nm, m»*<o. eribs. 
[0 0881 DVDfflfcLTftjafc:^$iX3t5K^^KS' 

■m^mm^wj:^,^, i^mAzi.him<m.wm. 

ttl^yXSrfflv^ixtf, DVDffltcigfi-^nyiPyXt'* 
o-C trap SiMK-tS i i: fci •) , ^fflJDJUco^SrJg 

[00891 vyXM^<rmum^. et 
L, 3eiiii5r*'i:^fc-ri.R<^i^iii^i^iggi5<oggpsi!S-o. 

UT, (SC2 2) ai^(a2 3) 5-^;itl.&:g 

[0090] 

vD<o^l^bfc:^±6 son m-cis^-^-ss 1 ais^m^- 

■fTOlSrffloi,. 3tilS7 01*>^>O5ltbfe^{it'-i» 
xrU y^'70 35:iSjSL, 3'J;><-M^>'X7 04fc 
JrOBmfJK^fcSft, h'-A;^r'J /:J'7 0 5&j8a 
LTiS:ga!/^ttUyX7 0 6CAItt4. ^^iSiRiSU 
>'X7 0 6 <i«:g6 5 0 n mtJt LT 0<J:llI!(r3t<7)|Hltff 
«!)$**1 0 0%i:^6^rabS^i^), AStjfeStiSM 
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m^mmuyX7oei:mmi. t'-M>xrv yi^7 

OSlCi-oTRWS^l, «iai3iS^7 0 9«rii->-CS3fe 
m^7 1 OlcAlt-f^. 

[0091] CDc?5||4<7)^tC{i7 8 0 nmT?%StS 
2 *>4><0^il?t«»it'-A;«.T'J y ^' 7 0 3 1;:.}: •:> 

t h'-Axru -y 7 0 5 ^m§i, ^^Mm^ 

U>X7 0 6tASfri.. »[;SSff?tt^>'X7 0 6^7)^'^ 

X7 0 7<7):S^C7)5'HiK^|SrrS. U^i^oT. 
S!Rtt^VX7 0 60l*ligSI57 1 2tAStL^3t«<^^ 
w >X7 0 7 1 AM^ e c: i: S . 

[ 0 0 9 2 ] -:>t "J . *?!fefia!S?ttvyX7 0 enm 

(cj:0. CDOS4ieftcJi:Jtftl-yX7 0 7^c7)Alt3K 
m<^M□«2:^T^^:^:*^#&. S*tiw:^X7 0 7T 

^. T^X{'7 14f)^(><r)KlSi^linmi^yX7 0 7lZ 

k m^'^mt ^ixm. ^^muyx7 o etc 

AW-rS. ::Ot^. A»f3te^{i:«!*JMtRttW>'X7 0 
6cortSIU712<07^t:AStt-5<Ot', CliTJitRife^r 
<]i)a-rS. i^V^T, t'-AX7-';y:?7 0 5(Cj:-5T 
KML^>:t*, «iaj*?»7 0 9 5riiorS*3il^ 7 1 0 

[0093] *||M!|c7)3e^f#iEIIS4gStfflV^^>i^ 

S3tfc*y^r77-{i, DVD^mizm^tifzictm^yy 

Ztij'Ttt. Ltzti^-iX^ DVD3tfl|rP--\'<03ttr 
7 y D V D/C DaaXP— ^ffltfOTtt y :?T 

•y rt x-n^y^yx^i^mth ztifx^ htitbw^<w 

Sc^fg^-ftSrl^-f S C i: t t'S S . 
[00941 

/?>nS*t-y ^7 •yXO56^*c7)SiJ||5t0!IS'02 2 

•f . nmuyxa o e fcjiHiiflFiis TsesB L^i J: 3 

^S?1t«ltgSr«ialix$-ti:/c«3feU>X&fflv^^:. 
:^fi?««ISr{t!iDtl.ifc7)i/VXfcL-c. Sl<oife:^(c 

t5^^T. NA=0. 6XDVDmcOf ^ :^2mMznL 

o-C5S4-r*«BiiiRMSr tHI-TS J: o fc:*«L. 
atl?ttl^$'}gfi!c1-|.Effl{iCDffl<?)^20M:^K*tL 
tNA = 0. 4 5t'ihmai:Uz, DVDm^(,Z\i 
ik^6 5 0 nm«03t5rttai-r4ISl 1 O^^frU—lf 8 0 



xrv-yf803im&L. aV:^-hUyX8 0 4IZ 
X 0 BS¥?f 3emk ^ro r t'-A;^r U <y 5^ 8 0 5 SrjgjS 

I. muyx80 6iz^m-i. Mmi^yxaoe^z 
mm^^mm8 0 7m&^ixx^^ii}<, m^es 

0 n m{C« LT 0<Xmii9U)< 1 0 0 % t ^ ^, fll^t'* 

^ff)mi:^irr^zmt^tiT^x^80 8± 

izMAi:mJii. T^xi'8 0 8ipCy<r)mmmmi^y 

X8 0 6t:J:-5-cW*mt=3:'). b'-A;^.ry •y^'S 
0 5KJ:oTRitSil. «ai5e^iR80 9{Cj:OS3eiS 

^8l0t:m3t§ixS. 

[ 0 0 9 5 ] C D«0||4tfOi§^tc(i7 8 0 n mC7)3tS:H 
ai-tl.m2i0#«fl>:l — if80 2^ffll,^&. m2<7)^ 
f*:!'— f 8 0 2!!)><5ltltJ-rSI6IS!3Km{ib-Axr 'J -y 
^8 0 3T'SltSfi:t0^3U;<-M'>'X8 04 tA 
ItLBTffifit^t'Sro-Cb'-A^r'J •/:?8 0 SSrSia 
t. *f!fijU>'X8 0 6k:Altt-S. *JtlV>'X80 6iO 

mmziimmiK^mm o 7 m^^hx\^h<o 
V. msic7JttifziiSRim^mK^uyx80 7X' 

IlI*fLrNA=0. 4 5<?)«zm3eS81 2i:LTIta}$ 
ill. 

[0096] mmiK\tuyxit^ m\yyxizx ot 
i>!mi)m*>m^tihtiif>. cDfflcor-fXj'si i± 
xam^mtfimi- 1 <mmttm:i>m}k^vh^ 

fc4f>T X ^' 8 1 1 comaiM fcM^5fi[Sfc:«l^i& 
X'iimi'r>i-zx:ti^yht^j:&. Itzfj^oX. -liXHItfr 

[oo97]T'fx^8iii'j: *)m^iifzmms. 
mn-yxaoetimT^i. 4-s«ib--Axr'j-y^'8 

0 5tcJ:*)Rlt§fi-ce!ai^t^^80 9'\Altt, git 
«i'810fc:3llU^^tSX 

[0098] *lliSCT03t^^T-Ji. C DW&^lZT -f 

uyxizmumm^i^^izt(izx>omix\^ 

[009 91 DVDcOJt^^SrBflPMIStCj: OCDS^ 

nm^yxmm^zx^x. mu<7)m 

b nv^u yxa)mi^ttih c: b l,zX >)!mi^m.th 
m\^yx±xmDUmx'n&t:tfi,- ^<r>mSiim.LKt 

v\ tfz. mizmnmth^-^izit^x . rgi^m 
mi^yxizx-oximmiEii^mxfi*). e-y^'r-yx 
<ottfigs-ifii±-f s i t s . 
[ 0 1 0 0 ] 'Srfe, a±(^mmizi5\,^xmm<7)m. 
tziMy-mi^im^tz. msmo^. xf}7- 
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[0101] 

Lx^w^c^^mmm-m\^i> zk.^ 

ztizxrix. ^MiizsicxMm^j:mam'mm-&i' 
[0 1 04 ] mmmmuyxm^m 

i:'yX^timimt:miEt?>Ztti^X'^lt:if). ffi 
mmi}^±^<^{iLXi>m^j:itmt:mUX^l. t 

v^T-y r^zm^xmcomi^ omtiztizx 
0.. ^ti^ti<r>t&^xMm:^m(r>ytt:nii^i'yxiz 

[0105] WliZ. ]yyX:^mzmii^'0\^X\>^hfz 
it). uyXtiihyy^ymmi,zj:0>'yY'ltz^X' 

mx'hmmh. 

imi ] *m(7)mi<^mmisizg^&^mmm- 

mmm 

im2 ] mi<o^mmmmmmm^^-m 
[04 1 msizMmix. mm-im&if^mm 

me 1 mm 1 (^^si^tfiig^cosie^s-Aifce^ 

^j:^bmz7^tm 

[07 J ^0IIl<^fe^Blfitffl1S^c7)|||iSJ^SrM(*e<) 
[08 ] :4:^Bjcom2cO||$|f^tS(c^s^:||gB£{^^ 
[09] 08O3fc^tiJ>,»T. m^i3f-?^foUy 



x(zx m^Bcommizmt/ftm^i^-m 
[010] §6560113 (cfflv^y-caffiia^^Bim^ctj 

[011] hyl^^iSr^tS 
[0121 #lllt^<7)X'<.^ h/l'tJJ-^l'SttE 
[013] ^«?>J4{cffl>r^^>:f2«lS^<0^3fe^C;i3 
ftl.llli)fS&^WthSISSi&^-f0 
[014] #leIJf3tcOX'^;? ^;^^^^$:^0 

[015] *^B3com3<oiiitog®tffis»[:feajRttu 
yxffmmm 

[01 6] 01 5<7)tgimm^vyx(;)mmi^-t 
0 

[0171 ^^mi^m4commmiziin&mmms(7) 
m^mi^iyyxmmmii^^^-tm 
[0 1 8 1 *%H3£7)ig 5 <r)mmmi>zmi>mm7(7y 
m^mR&uyx<7)mwm 

[019101 8(mmmvLU yxnmmmi^vrt 
0 

[02 0] mmscTi^^mmuyxmimm^Tf: 

[02 1 ] ^m<^m6(r)mmmizmi>mm90) 

[022] m&m 1 0 O3fetti8ie«is4j^a<o3fc^ii%sr 
^1-0 

[i^^wj] 

21 feiji-8iffifflia^<oAitH 

81 ^yT" 

82 ny^-hpyX 
8 3 

84 -7^ i^uUyXTU^ 

8 5 ^gBV^■^v^ 
8 6 m^uyx 

8 7 X^'U-y 

9 1 Aftf3fc«(») 

9 2 Mt^m 

9 3 Alt3e^(») 
9 4 T^i^aUyX 

9 5, 9 6, 9 7 ?aB^(^B^ 

191. 201 WL^mK&i^yxnnm 
19 2. 2 02 ^^mm\^yxff)!n-m 

19 3, 2 03 «[;gSJ?ttUyX<0:^»S 

70 1, 80 1 f^l<7)& 

7 0 2, 8 02 m2C0j1£jS 

703, 803 t'-A:^rU«y^ 

704, 804 aOp<-h\^yX 
7 0 5, 805 h'-Axr'J 7 

7 06 HHMMM^l-yX 
7 0 7, 8 06 m^UyX 
708, 808 DVDfflT-f:^^' 

7 0 9, 8 09 eiasjfc^^^uyx 
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7 10.810 ^m=¥- 

711 aS:gjSlRttUyXO^m 

712 «TS3SiRttuyx«rtm 

713 ntyiVfim 



7 14. 8 11 CDfflT'fX^' 

80 7 mmiRwa 

812 NA=o. 45<^imsm 



[031 




444 

3d 

2d-| 



[@4] 



n 



a -21 




T 

21 
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imio] 



1.0 
0.9 
0.B 
0.7 
^0.6 
?0.5 
^0.4 
0.3 
0.2 
0.1 
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[12 0] 
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